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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition containing a specific epoxy resin and a 



curing agent , having excellent curing characteristics and 
dielectric characteristics, low water-absorptivity, high 
glass-transition temperature, low linear expansion 
coefficient and excellent stress characteristics and 
suitable as a sealing material for semiconductor device, 
etc. 

SOLUTION: The objective composition is produced by 
compounding (A) a resin of formula I [R1 and R2 are 
each H or a 1 -4C alkyl^R^Jis a group of formula ll( Ra) or 
group of formula lll (Rb) (R7 is H, CH3 or CF3); (n) is 0- 
10] with(jgjj)a compound of formula IV [R4 and R5 are 
each H, F, a 1-4C alkyl or CF3;©is CH2, C(CH3)2, CH 
(CH3), C(CF3)2, O, S, Ra, Rb or group of formula VI or its oligomer as a curing agent. The 
amount of the cyanate group of the component B is preferably 0.3-8mol based on 1mol of the 
epoxy group of the component A. 
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R7 is H, CH3 or CF3 , and a cyanate ester (IV) where R4 
and R5 are H, F, Cl-4, and CF3, R6 is the same as R3, as well as CH2, 
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ABSTRACTED-PUB-NO: JP 09052941A 
BASIC-ABSTRACT: 

Epoxy resin compsns. contain: (a) epoxy resins of formula (I) , where Rl and R2 
= H or 1-4 C alkyl, R3 = group of formula (III) or (IV), where R7 = H, CH3, 
trif luoromethyl and n = 0-10; and (b) cyanate ester cpds. of formula (II) or 
their oligomers, where R4, R5 = H, F, 1-4C alkyl or trif luoromethyl , R6 = CH2, 
C(CH3)CH3, CHCH3, C(CF3)CF3, O, S, or group of formula (V) (VI) or (VII), and m 
= 0 or 1. 

The epoxy resin compsns. contain (a) and (b) in a ratio of cyanate gp. of (b) 
to epoxy gp. of (a) being 0.3-8 moles/ 1 mole. The resin compsns. contain (c) 
i norganic fillers . 

(a) contain at least 90 (95) wt . % of monomer components and have a viscosity at 
150 deg. C of 0.1-15 (0.3-12) cp and an epoxy equiv. of 100-1000 (200-500). 

(a) and (b) contain below 20 (10) ppm of halogens or alkali metals when 
extracted at 120 deg. C under 2 atmos . pressures, (namely, high purities) and 
below 1500 (1000) ppm of hydrolysable Cl. 

USE - The resin compsns. are used for sealing of semiconductor devices and mfr. 
of printed circuit boards. They are also used as external -decorative 
materials, adhesives and sealing materials in various industries. 

ADVANTAGE - The resin compsns. have fine curability and provide cured prods, 
having good dielectric property, low water -absorption, high glass transition 
temp, low coefft. of expansion and good stress property. Semiconductor devices 
sealed with the cured prods, of the epoxy resin compsns. (claimed) have high 
reliability. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: SEAL COMPOSITION SEMICONDUCTOR DEVICE CONTAIN POLYEPOXIDE RESIN 
CYANATE POLYESTER COMPOUND 

DERWENT -CLASS: A21 A81 A85 G03 L03 Ull 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When the epoxy resin constituent suitably used as a sealing agent for 
semiconductor devices etc. is explained further in full detail, the hardening property of this invention is 
good and it is equipped with outstanding dielectric characteristics, and its absorptivity is low and it 
relates to the semiconductor device by which the closure was carried out with the epoxy resin 
constituent which gives a hardened material with a high glass transition temperature, and this hardened 
material. 
[0002] 

[Description of the Prior Art] With improvement in the speed of the latest semiconductor device, the 
electrical property demand to closure resin also becomes severe, and development of the closure 
ingredient for semiconductor devices excellent in especially dielectric characteristics is desired strongly. 
For this reason, as an approach of lowering the dielectric constant of a closure ingredient, independent or 
an approach using mixed stock (for example, a U.S. Pat No. 4,745,215 official report, JP,3-17126,A, a 
4-221355 official report), the concomitant use system (for example, 37th International SAMPLE 
Symposium, March 9- 12, 1992, 300 -301) of a cyanate ester compound and an epoxy resin, or fluorine 
denaturation polyimide resin of a cyanate ester compound etc. is proposed variously. 
[0003] However, although the dielectric constant became low compared with the case where the 
concomitant use system of the above-mentioned cyanate ester compound and an epoxy resin carries out 
independent hardening of the epoxy resin, since the epoxy resin currently used was the BUROMO-ized 
EPIBISU type, water absorption became large and there was a fault that dielectric loss arose. For this 
reason, although it is required to aim at reduction of a dielectric dissipation factor, this point is not 
examined at all but it has come to obtain sufficient dielectric characteristics. 

[0004] On the other hand, recently, the epoxy resin constituent which used a cyanate ester compound, an 
epoxy resin, or phenol modified resin is proposed (JP,6-256625,A). Although solder-proof reflow nature 
is improved in order that this constituent may give a hardened material with high reduction in water 
absorption and glass transition temperature, improvement in dielectric characteristics is not considered 
at all. 

[0005] This invention was made in view of the above-mentioned situation, its hardening property is 
good and it is equipped with outstanding dielectric characteristics, and it is low absorptivity, and glass 
transition temperature is high and it aims at offering the semiconductor device by which the closure was 
carried out with the epoxy resin constituent which gives a hardened material suitable as a reliable 
closure ingredient for semiconductor devices etc., and this hardened material. 
[0006] 

[The means for solving a technical problem and the gestalt of implementation of invention] The epoxy 
resin constituent which consists of a cvanate ester compound shown by the epoxy resin shown by the 
following general formula (1) and the following general formula (2) as a result of repeating examination 
wholeheartedly, in order that this invention person may attain the above-mentioned purpose, or its 
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oligomer has a good hardening property, and it had dielectric characteristics excellent in the hardened 

material, and it was low, and since glass transition temperature was high, absorptivity carried out the 

knowledge of being suitable as a sealing agent for semiconductor devices of which high dependability is 

required. 

[0007] 

[Formula 3] 

0 R 1 RiOOWHCH, ri o 

CH^CHCH 2 0-^^R a -^^R 3 -^-OCH 2 CHCH 2 (1) 
R 2 R 2 R2 

R 7 R 1 



-CO- ™ -HW 



R 7 R T 

&7Ft 0 R 7 itymm^ * f-A&Xlt h!)7^tn^ i-Jimx-fr U . n (* 0 ~ 
1 0©ffl»TC*5o ) 

R 6 R 5 

CH 3 CH 3 CF 3 
I I I 

-CH 2 - ■ — C— - -CH-- — C— . -0-. -S-, 

n«0~l 0o«ESfcT*So ) 

[0008] Namely, when the cyanate ester compound of the above-mentioned formula (2) or its oligomer is 
used together as a curing agent to the epoxy resin of the above-mentioned formula (1), By a hardening 
property being good, and this hardened material being equipped with outstanding dielectric 
characteristics moreover, having the property that absorptivity is low and it is suitable as a sealing agent 
for semiconductor devices that glass transition temperature is high, and closing now It finds out that a 
reliable semiconductor device can be obtained and comes to make this invention. 
[0009] Therefore, the semiconductor device by which the closure was carried out with the epoxy resin 
constituent characterized by this invention coming to contain the epoxy resin shown by the (A) above- 
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mentioned general formula (1), and the cyanate ester compound shown by the (B) above-mentioned 

general formula (2) or its oligomer and the hardened material of this constituent is offered. 

[0010] Hereafter, per this invention and also the (A) component which will be used as an epoxy resin in 

the epoxy resin constituent of this invention if it explains in detail are shown by the following general 

formula (1). 

[0011] 

[Formula 4] 

O 

O R 1 R 1 OCH 2 CHCH 2 ri 0 

cfeHCH 2 0-^^R s -^^R 3 -^-OCH 2 CHCH 2 '" ( 1 > 
R 2 R z R 2 

^p- » -4-®-?- 

i o©&m?&s 0 ) 

[0012] These epoxy resins are the epoxy resin which makes cyclo rings, such as a dicyclopentadiene, a 
frame, and an epoxy resin which has the benzene ring in a frame, and what is shown below as a typical 
thing is mentioned. 
[0013] 
[Formula 5] 

E X A 7 2 0 0 CfcB*^ >+<t#Xm OHO 
EXA 7200H C*CB#>r >*>ffc^XJi OHO 



OOO 
✓\ s\ s\ 

OCH2CHCH2 OCHzCHCHz OCH 2 CHCH 2 

(p = 0X«l ; EXA 7 2 0 Otep = 0. 3 (TOffiO . EX A 7 2 0 OH 
!ip = l (WflD TifcSo ) 

[0014] 
[Formula 6] 

ESLV-9 OCR <jfrBm& (ttO W 

H 2 CHCH 2 C- O C~<^-C -@>~ OCH 2 CHCH2 

CEI3 CH3 
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[0015] in this case, as for especially the above-mentioned epoxy resin, it is desirable that a monomer 
component is 95% or more more than 90% (% of the weight and the following — the same). At less than 
90%, resin viscosity becomes [ a monomer component ] high, and the viscosity of a constituent may 
become high and may become the bad thing of workability. Moreover, as for especially the viscosity in 
150 degrees C of the epoxy resin of this invention, it is desirable that it is 0.3-12poise 0.1-15poise. 
Moreover, weight per epoxy equivalent is suitable for 100-1000, and being especially 200-500. 
[0016] In addition, as for the epoxy resin to be used, it is desirable that it is the thing of a high grade in 
order to use it for the sealing agent for semiconductor devices with which the height of dependability is 
demanded, and it is suitable for a halogen, alkali metal, etc. in an epoxy resin that 20 ppm or less are 10 
ppm or less more preferably in the extract under 120 degrees C and 2 atmospheric pressures. If a 
halogen and alkali metal increase in number more than 20 ppm, a possibility that the resistance to 
humidity of the semiconductor device by which the closure was carried out with the constituent of this 
invention using this may fall will arise. Furthermore, it is more preferably suitable for the hydrolysis 
nature chlorine combined in resin that it is [ 1500 ppm or less ] 1000 ppm or less. 
[0017] The constituent of this invention can use together and use other epoxy resins for dielectric 
characteristics in the range which does not do effect in addition to the epoxy resin mentioned above. As 
a typical thing, in such an epoxy resin The epoxy resin which has at least two or more epoxy groups is in 
1 molecule. Specifically The bisphenol A mold epoxy resin, a phenol novolak mold epoxy resin, A 
cresol novolak mold epoxy resin, an allyl compound phenol novolak mold epoxy resin, Glycidyl ether 
mold epoxy resins, such as a biphenyl mold epoxy resin, Cycloaliphatic epoxy resin, a polyfunctional 
mold epoxy resin, a naphthalene mold epoxy resin, a glycidyl ester mold epoxy resin, a phenol aralkyl 
mold epoxy resin, a heterocycle mold epoxy resin, a halogenation epoxy resin, etc. are mentioned. In 
addition, also as for these resin, it is desirable that it is a high grade, and, as for a halogen, alkali metal, 
etc. in resin, it is desirable that it is within the limits mentioned above. 

[0018] (B) Components are the cyanate compound (namely, cyanic-acid ester compound) shown by the 

following general formula (2), and/or its oligomer, and act as a curing agent of the above-mentioned (A) 

component. 

[0019] 

[Formula 7] 



R 6 R 5 

(jstu R'&vRtfomw^ y^mm?. xf;n, ^ob>i 
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[0020] Here as a cyanate ester compound It is what has two or more cyanate radicals in 1 molecule. 
Specifically The cyanic-acid ester, for example, screw (3, 5-dimethyl-4-cyanate phenyl) methane, of 
dihydric phenol of many rings, Screw (4-cyanate phenyl) methane, screw (3-methyl-4-cyanate phenyl) 
methane, Screw (3-ethyl-4-cyanate phenyl) methane, a screw (4-cyanate phenyl) -1, 1 -ethane, A screw 
(4-cyanate phenyl) -2, 2-propane, the JI (4-cyanate phenyl) ether, JI (4-cyanate phenyl) thioether, 4, and 
4-{l and 3-phenylene screw (1-methylethylidene)} bis-phenyl cyanate, 4 and 4-JISHIANETO-diphenyl, 
2, and 2-screw (4-cyanate phenyl) - 1, 1, 1, 3, 3, and 3-hexafluoropropane, The cyanic-acid ester of a 
trivalent phenol, for example, tris, (4-cyanate phenyl) - 1, 1, and 1-ethane, Screw (3, 5-dimethyl-4- 
cyanate phenyl)-4-cyanate phenyl -1,1, and 1-ethane and the Pori cyanic-acid ester of a polyhydric 
phenol, for example, phenol novolak mold cyanate ester, cresol novolak mold cyanate ester, etc. are 
mentioned. 

[0Q21] From the structure, in the solid thing whose softening temperature is 106 degrees C to ordinary 
temperature, although the above-mentioned cyanate ester compound has a broad property to a liquefied 
thing, it can be suitably chosen from inside according to an application. For example, in case a liquefied 
epoxy resin constituent is manufactured, when using a liquefied compound in ordinary temperature and 
using it by transfer molding, it is desirable to choose a solid compound. In case the above-mentioned 
cyanate ester compound is blended especially, after making a cyanate ester compound oligomerize 
beforehand (an annular trimer is usually generated), it is suitable, when making it react with an epoxy 
resin lowers a dielectric constant and the effectiveness of this invention is demonstrated. 
[0022] In addition, to be the thing of a high grade like [ a cyanate ester compound ] the above-mentioned 
epoxy resin is demanded, and it is suitable for a halogen, alkali metal, etc. in a cyanate ester compound 
that it is [ 20 ppm or less ] 10 ppm or less especially more preferably in the extract under 120 degrees C 
and 2 atmospheric pressures. Furthermore, it is more preferably suitable for the chlorine combined in a 
compound that it is [ 1500 ppm or less ] 1000 ppm or less. 

[0023] moreover, the mixing ratio of the above-mentioned epoxy resin and the cyanate ester compound 
of the above-mentioned formula (2) -- the thing of a rat e 0.3-8.0 mols of whose cyanate radicals of a 
cyanate ester compound are 0.8-2.0 mols especially to one mol of epoxy groups contained in all the 
epoxy resins in a constituent and one mol of epoxy groups in the epoxy resin of the above-mentioned 
formula (1) and which it comes out comparatively and is blended is desirable. If there are few cyanate 
radicals than 0.3 mols or they increase more than 8.0 mols, sufficient hardening property may be unable 
to be acquired. 

[0024] A curing catalyst can be further blended with the epoxy resin constituent of this invention. As for 
this, it is desirable to use in order to promote the reaction of the above-mentioned epoxy resin and the 
above-mentioned cyanate ester compound, and to specifically use the independent system of the chelate 
compound of metals, such as acetylacetonato of the copper of a publication and acetylacetonato of 
cobalt, or a concomitant use system with alkylphenol for JP,64-43527,A. In this case, in the case of a 
metaled chelate compound, it is especially desirable to the total quantity 100 weight section of all the 
epoxy resins in a constituent, and a cyanate ester compound 0.01-5 weight section and that it is 0.05 - 2 
weight section, and, as for the loadings of a curing catalyst, it is especially desirable in nonyl phenol 0.5 
- 8 weight section and that it is 1 - 4 weight section. If a curing catalyst becomes less than the above- 
mentioned range, it may be unable to obtain enough hardened materials, and when the above-mentioned 
range is exceeded, Tg (glass transition temperature) of a hardened material becomes low, and it has a 
possibility of becoming what was inferior in respect of low absorptivity. 

[0025] Blending a minerals bulking agent with it, in order to make a coefficient of expansion small or to 
raise thermal conductivity in the constituent of this invention does not interfere. In this case as a 
minerals bulking agent According to the application of an epoxy resin constituent etc., it can choose 
suitably. For example, a crystal silica, The superfines silica, alumina which are represented with fused 
silica, Aerosil, etc., Conductive powder, such as an aluminium powder, copper powder, and nickel 
powder, etc. is typical in non-conductive powder metallurgy powder, such as CHITSU-ized silicon, 
CHITSU-ized aluminum, boron nitride, a magnesia, and a calcium silicate, and the end of silver dust. 
However, since fused silica, an alumina, etc. are inferior in dielectric characteristics compared with the 
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constituent of this invention, in case addition mixing of these is carried out, consideration sufficient 
about the addition is needed. 

[0026] Although especially the configuration of the powder of the above-mentioned minerals bulking 
agent is not limited, the thing of the shape of the ground angular thing, a globular shape, and a piece of 
Lynn etc. can use all properly by the application. Moreover, each may be mixed and used. Especially as 
particle size distribution of these minerals bulking agent, 100 microns or less of maximum grain sizes 
are especially 50 microns or less, and that whose mean particle diameter is 3-20 microns is desirable 1- 
30 microns. If a maximum grain size is larger than 100 microns, when a dispenser is used, it is not only 
hard to fill up a detailed opening, but it may cause the problem of making the tip of a thin needle 
blockade. Moreover, whenever [ smaller than 1 micron grain / about mean particle diameter ] becomes 
fine too much, and it becomes easy to go up viscosity. On the other hand, if larger than 30 microns, 
viscosity will go up by impalpable powder decreasing conversely. Therefore, particle size distribution 
are broad and that whose mean particle diameter is 5-30 microns as powder which the closest packing 
tends to carry out is suitable. 

[0027] As for these minerals bulking agent, it is desirable under 120 degrees C and 2.1 atmospheric 
pressures that a chlorine ion is 10 ppm or less, and sodium ion is 10 ppm or less as an impurity extracted 
by the extraction condition of sample 5g / 50g of water. If a chlorine ion and sodium ion increase in 
number more than 10 ppm, the resistance to humidity of the semiconductor device by which the closure 
was carried out with the constituent of this invention using this may fall. 

[0028] In addition, as for the loadings of a minerals bulking agent, it is good that it is [ of the whole 
constituent ] 70 - 90 % of the weight still more preferably 60 to 95% of the weight preferably 50 to 95% 
of the weight. 

[0029] Furthermore, even if it adds organic resin powder other than a minerals bulking agent, such as 
polystyrene and silicone, it does not interfere. In this case, suppose that the grain size and the 
configuration of organic resin powder are also the same as that of a minerals bulking agent. 



J0030p in the constituent of this invention, a diluent like better known than before n-butyl-glycidyl-ether 
[ for the purpose which lowers viscosity ], phenyl-glycidyl-ether, styrene oxide, t-buthylphenyl glycidyl 
ether, dicyclopentadiene diepoxide, 1, 4-jig RISHIDOKISHI butane, 1, and 6-jig RISHIDOKISHI 
hexane can be added. Moreover, according to the purpose, an application, etc., various kinds of additives 
can be blended as occasion demands. For example, coloring agents, such as coupling agents, such as a 
silane coupling agent, a titanium system coupling agent, and an aluminate coupling agent, and carbon 
black, the Nonion system surfactant, a fluorochemical surfactant, silicone oil, etc. get wet, and an 
improver, a defoaming agent, etc. can be added depending on the case. 

[003 1] Especially as the manufacture approach of the constituent of this invention, it is not restricted but 
the well-known manufacture approach can be adopted, for example, adding heat-treatment as occasion 
demands that it is simultaneous or separately, it agitates, dissolves and mixes and an epoxy resin, a 
cyanate ester compound, or its oligomer is distributed. The epoxy resin constituent made into the 
purpose can be obtained by mixing and agitating, and adding a minerals bulking agent etc. and 
distributing such mixture depending on the case. Under the present circumstances, especially 
equipments, such as mixing, churning, and distribution, may not be restricted, but can use churning, the 
RAIKAI machine equipped with heating apparatus, 3 rolls, a ball mill, a planetary mixer, etc., and may 
use them, combining these equipments suitably. 

[0032] Since the constituent of this invention is excellent in an electrostatic property and gives the 
hardened material of the high glass transition temperature in low absorptivity The sealing agent of 
semiconductor devices, such as IC, LSI, a transistor, a thyristor, and diode, It can be used effective in 
manufacture of a printed circuit board etc. specifically The closure of a flip chip, The closure of semi- 
conductors, such as tape automation TIDO bonding (TAB) and a chip onboard (COB), It is effective in 
the spot closure of a hybrid IC, the sheathing closure, the binder of liquid crystal, especially the binder 
for ceramic packages, etc., and also can be suitably used as the sheathing material in various industrial 
fields, a binder, and a sealant. 

[0033] In addition, when performing the closure of a semiconductor device, it can carry out by adopting 
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the fabricating method adopted conventionally, for example, transfer molding, injection shaping, a 
casting method, etc. In this case, as for the molding temperature of an epoxy resin constituent, it is 
desirable to carry out at 175-200 degrees C for 4 to 8 hours. 
[0034] 

[Effect of the Invention] The epoxy resin constituent of this invention is excellent in a hardening 
property and dielectric characteristics, and gives the hardened material of low absorptivity, and the 
coefficient of expansion is also low excellent also in the stress property, and it is suitable as a closure 
ingredient for semiconductor devices. 
[0035] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0036] According to the combination presentation (a cyanate ester compound and an epoxy resin are an 
equivalent) shown in the [example of example and comparison] table 1, in 100 degrees C, melting 
mixing was carried out beforehand, the 1-hour preheating back was performed at 120 degrees C, 
postcure was performed at 200 degrees C for 4 hours, and the epoxy resin constituent of examples 1-5 
and the examples 1-3 of a comparison was manufactured. 

[0037] Next, the gelation time, glass transition temperature and a coefficient of expansion, a mechanical 
strength (bending strength, bending elastic modulus), water absorption, and a coefficient of linear 
expansion were measured by the following approach about the obtained epoxy resin constituent. A result 
is written together to Table 1 . 

The resin constituent was taken on the hot platen of 175 degrees C of gelation times, and time amount 
until a fluidity is lost was measured, stirring by the spatula. 

After slushing and carrying out degassing of the resin constituent to the metal mold of the magnitude of 
glass transition temperature and 4x4x1 5mm of coefficients of expansion, it measured using the test piece 
which carries out at 120 degrees C for 1 hour, and carried out heat hardening at 175 degrees C in 2 hours 
by carrying out a temperature up at 5 degrees C/m with dilatometer. A coefficient of expansion is a 
value below glass transition temperature. 

After slushing and carrying out degassing of the resin constituent to the metal mold of the magnitude of 

1 Ox 100x4mm of mechanical strengths (bending strength, bending elastic modulus), according to JIS-K - 

691 1, bending strength and a bending elastic modulus were measured for 1 hour using the test piece 

which carried out heat hardening at 175 more degrees C for 2 hours at 120 degrees C. 

The water absorption at the time of leaving it under the ambient atmosphere of 85 degrees C and 85% 

RH for 48 hours estimated the water absorption hardened material. 

[0038] 

[Table 1] 
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0.63 


0.55 
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0.69 


0.49 


0.51 


0.42 
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65 


60 


65 


40 


35 
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100 


50 
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2.9 


2.9 


2.9 


2.9 


2.9 


3.1 


3.2 


3.1 


§t«lE& (1MHz) 


6.9 


7.4 


6.5 


5.1 


8.4 


10.6 


9.1 


10 


mm (%) 


0.51 


0.53 


0.61 


0.63 


0.55 


0.72 


0.77 


0.81 


(Tg) a) 


180 


192 


190 


197 


208 


178 


190 


187 


wmm 


5.5 


5 


5.5 


5 


5.5 


5.9 


6.4 


5.7 


(kg/mm s ) 


11 


9.3 


12.5 


10 


11 


12.7 


9.6 


11.5 


fltfSWfe* (kg/mm 2 ) ffTfc 


270 


257 


270 


255 


263 


281 


267 


267 



(^Screw ( 3. 5-dimethvl-4-cyana te ph envH methane *2 Mixture *3 of annular 30% trimer oligomer of 
* 1, and a 70-% of the weight monomer A screw (4-cyanate phenyl) -1, 1 -ethane ^Product made from 
oil-ized shell Biphenyh nold epoxy resin *5 Nippon Kayaku make o-cresol novolakmold epoxy resin *6 
EXA-7200 (DarnrppOiTlnk & Chemicals, Inc. make) 
*7 EXA-7200H (Dainippon Ink & Chemicals, Inc. make) 
*8 ESLV-90CR (product made from Nippon Steel Chemistry) 

*9 According to JP,64-43527,A, the curing catalyst created beforehand the solution of cobalt 
acetylacetonato / nonyl phenol: 1/10, and carried out 2.2 weight sections use to the resinous principle 100 
weight section. 

[0039] The hardened material which hardened the epoxy resin constituent of this invention and was 
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obtained from the result of Table 1 had the short gelation time, it ended, and the dielectric constant and 
the dielectric dissipation factor were able to be stopped low, water absorption is also low, it is high glass 
transition temperature, the coefficient of linear expansion was low excellent in the stress property, and it 
has checked that flexural strength and a bending elastic modulus were good. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) The epoxy resin shown by the following general formula (1), and [Formula 1] 

0 R 1 R 1 OCH,CHCH 2 ri q 

CH^CHCH 2 0-^^R 8 -^^^R 3 -^-OCH 2 CHCH 2 "" (1) 
R z R z R 2 

g*«k R'RVR'immw^xtem&Li-iGT^jmz^u r s « 

R 7 R 7 



R 7 R T 

i o©SBBt-c*s. ) 

(B) The cyanate ester compound shown by the following general formula (2) or its oligomer, and 
[Formula 2] 
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R 4 R W°~ CSN W R1 

NsC-O^^ffR^r^-^RV^— 0-C=N - (2) 

R 6 R 5 

CH, CHa 
-CHa-- — C— . -CH-' 
CHa 




CF a 
1 




C— , 
1 


-o-> 


CF 8 




CHa 




— c — 



R 7 R' 

R 7 R 7 ^Vc^n 



filTrfctK n[*0~l 0©&tfrc££ o ) 

The epoxy resin constituent characterized by coming to contain. 

[Claim 2] (A) The epoxy resin constituent according to claim 1 which blended the cyanate radical of the 
cyanate ester compound of the (B) component at a rate of 0.3-8 mols to one mol of epoxy groups of the 
epoxy resin of a component. 

[Claim 3] The epoxy resin constituent according to claim 1 or 2 which blended the minerals bulking 
agent. 

[Claim 4] The semiconductor device by which the closure was carried out with the hardened material of 
an epoxy resin constituent according to claim 1, 2, or 3. 



[Translation done.] 
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